This paper presents the results of investigations into the flow around a rectangular cylinder with a chord-to-depth ratio equal to 4. The studies are performed through wind tunnel dynamic pressure measurements along a cross-section combined with Unsteady Reynolds-Averaged Navier-Stokes (urans) and Delayed-Detached Eddy Simulation (ddes). These experimental and numerical studies are complementary and combining them allows a better understanding of the unsteady dynamics of the flow. The comparison of experimental and numerical data is performed using statistics and Dynamic Mode Decomposition. It is shown that the rectangular cylinder involves complex separation-reattachment phenomena that are highly sensitive to the Reynolds number. In particular, the mean lift slope c lα increases rapidly with the Reynolds number in the range 7.8×10 3 ≤ Re ≤ 1.9×10 4 due to the modification of the mean vortex strength, thickness and distance from the surface. Additionally, it is shown that both urans and ddes simulations fail to accurately predict the flow at all the different incidence angles considered. The urans approach is able to qualitatively estimate the spatio-temporal variations of vortices for incidences below the stall angle α = 4
122
The pressure is sampled at several pressure taps located on a 123 cross-section of the rectangular cylinder as depicted in Fig. 2 .
124
This section located at the mid-span of the cylinder is cov- the Strouhal number St = f d /U∞ = 0.13 (Washizu et al., 1978) 151 where f is the shedding frequency of the rectangular cylinder,
152
this sampling frequency corresponds to at least 5 f and each set 153 contains more than 2 000 shedding cycles.
154
The pressure coefficient is first computed from the raw data and Tijdeman (1965) . Note that the sensitivity of the corrected 160 pressure to the input parameters required by this method has 161 been studied, and it has been demonstrated that the conclu-162 sions exposed below are robust to uncertainties associated with 163 them (Guissart, 2017) . Aerodynamic loads applied on the rect- discretization. In particular, the velocity gradient ∂ i u j is dis-
186
cretized through a second order, upwind-biased scheme.
187
As depicted in Fig. 3 , the computational domain is a square 
205
At walls, the no-slip boundary condition is imposed for the 206 velocity and a zero-gradient condition is set for the pressure. 
315
The number of selected modes φ 
Results

320
This section presents and discusses the results obtained ex- exhibits the expected parabolic behavior around C p = 1.
463
At zero incidence, the distribution of C p exp is nearly identi- tion around C p . Therefore, a high standard deviation along a 508 particular region is representative of unsteady flow separation.
509
As depicted in Fig. 5b , the distribution of C p exp along the upper 510 surface can be divided into two main parts: a region with low 511 standard deviation from the leading edge to r ≈ 0.6, followed 512 by rapid increase and large values of C p up to the trailing edge.
513
The standard deviation reaches a maximum in this second re- 
518
The same two regions are also present on the lower surface, as 519 shown in Fig. 5c . Increasing the angle of attack has however 520 the opposite effects. and ddes are also depicted.
526
As shown in Fig. 6a 
(a) Streamlines and ω z at ϕ = 0.
(c) Streamlines and ω z at ϕ = 0.25.
(e) Streamlines and ω z at ϕ = 0.375. Figs. 10a and 10b) .
729
To summarize, the main dynamics consists for both cases in reaches the rear part of the cylinder and is shed into the wake.
733
However, at 0 • of incidence, the vortex generated at the leading ure 11 illustrates that an increase of the Reynolds number in
(e) Streamlines and ω z at ϕ = 0.5.
(g) Streamlines and ω z at ϕ = 0.75. 
Conclusions
799
The flow around a 4:1 rectangular cylinder at several an-800 gles of attack has been studied numerically and experimentally.
801
In particular, dynamic pressure measurements have been per-
802
formed to obtain the time response of the pressure coefficient the lower surface is better approximated by urans, also for in-834 cidences higher than the stall angle.
835
The dmd filtering that has been applied to the numerical and 836 experimental spatio-temporal pressure coefficient has demon-837 strated that urans is able to correctly approximate the dynam-
838
ics of pressure at the wall for incidence angles lower than 4
• .
839
The analysis of the urans results has subsequently enabled the 
